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DECLARATION OF THOMAS L, YEARWOOD. MI) Fill), UNDER 3 7 CFR § 1.132 

Dear Sir: 

i. Dr. .Hiomas 3... Yearvvood. declare as follows: 
L Background 

!. wa a doctor licensed to practice in Alabama (n< s545), Mi^issipni (no. 1! 988). a ouislana (no. 

i 7377). ! am currently practicing medicine at Comprehensive Pair; and Rehabilitation in Daphne, AL and' 
PtexagoaLi. MS. My practice is devoted fniknne to ihc field of Pair! Medicine, with a primary clinical mode of 
implantati « \ I have bee * practic ng I oi tt» c-as 

2. I have bea th< prin » mpianting ph sician < ov< - * lf ' h - ? rostim latoi devices >> ie 

past. 15 years. 



3. 1 an active consultant S mee ia;ssro?tirnuSator de\ manniacturers, and m «:iive:y Evolved in 

clinical trials for various implantable devices, i further am actively involved in .neurostimnJator lead design. 



a. i obtained a I u I v degree from unm mi! n ) i i i t t I obtained a masters degree 

U i 5 il s. I \e i ! ciun jng in 1974 and a tkx rat f philosopl PhD rum Tulant- 

U ^ xn i v. ] ) i O 7 ^> 1 obtamed a medical degiw J" if i v -.. a e < f \k- ,i me m 1983, 
•ml e^u^lt v t ian t i rs v ad 1 pcif ti'iicd ro\ tn nsn n t dec ninhd:^ u i s j t it 
Ont n i l ! < ) \ I r vltivt 0 ^ i f qsJ nut r> t i s i 

die department of surgery at the University of Washington Affiliated Hospitals in Seattle. Washington from June 
[0S4t<jJu & I^kii ijM.i' o <n Kt 1 j i t u thesiolog\ at the ( rmeisny of Texas 
Medical Branch in Galveston, Texas from June 1986 to December 1988, I am a member of the AOA Honor 
Medical Sociesy. i have board certification, for the following boards: American Board of Anesthesiology (April, 
1990). ABA. V u ! t j t *cn- } ->i \> t >s hb' , <w " t)n> it ? r c <n no i t is M-1 e 
(2900, 2010). 

5. have authored oj co-authored? e tblkn tng publications 

Research Articles / Publication.*: 

Yearwood TL : Hershey B. Bradley K, i.ec 13., Pulse Width Programming tn Spina] Cord 
Stimulation: A Clinical Study. Pain Physician 2010: 13-321-335. 

Yearwood I'L, Neuropathic Extremity Pain and Spinal Cord Stimulation. Pain Medicine 
Volume 7, Issue Supplement s I , pages S97 S i 02, May 2006. 

Yearwood T.L Tackett IIS, Bridges B., muadiseal Pressure Tolerance before and after 
Cray Ramus Ccunmunicans Blockade in Primar> Discogenic Pain. AAPM Annual 
Meeting Poster Session, Thursday. 23 February 2000. 

Staats PS, Yearwood TL, Charapala SO et ah. Intrathecal Ziconotidc in the Treatment of 
Refractory Pain in Patients With Cancer or AIDS: A Randomized Controlled Trial. 
<'<u I :("f2^I }o3-?0, 

6, I am qualified to make tins declaration based on my experience as a doctor and implanting numerous 
stimulator devices in patterns, my experience with consulting and design of stimulator devices, my knowledge of the 
medical device sector, and my familiarity with existing devices and the history of spinal cord pain management. 




7. I have read U.S. Patent Application Publication No. 2004/0167584 ("the patent application"), filed on 

M uti; _ '11 •! ' >] ! ' i v , J MU 1 Vl> S ! il 1 is 1 1 *. fl J t i 

8. It is T)> interpretation hal the >at *pplieatu» t cribes < J ica *timtilato < rea nent of 
intractable pain syndromes that include? implantable electrodes implanted to a dura mater proximate to a subject's 

tann < r u nt uei t i 1 1 i n i < <. ; t q i it i If i n i I li ni 

k t M 1 he 1 i i II it' 1 n 1 tti in n n.pnnp i nm'M i 

hi K i tl v. m ! t i t . t, iui : t t)i „K i i ue Lo ml ft i Klil i the , -i n ! d f is 

9. The patent application describes that an effective area of stimulation is controlled by trie quantity of 
electrodes, positioning of the electrodes and electrode cross pattern orientation, (the patent application. Abstract). 
Based on this disclosure, is is toy understanding that the bent frequency signal can be directionally controlled. 

10. f'he pa i ippiica < describe that ditiot tusal Column t. ' - nuiation * i h does not i»c 
m i,.u o tti ent - ■> as,, u s i cr i r i < 1l h iraiki a a tkt et I Umuu! v mJi 
Neuronal Elements are activated Directly by Spinal Cord Stimulation.. Neuromodulator^ Volume 5. Number 1: 25- 
31,2002), 

H. 1'he pat ppl i i i tradi \ 5 stimulat t c i ne nt 11 tch 

Ihedmamu i k qiuti and u u c the ; mem cu tribut < t ie t i u i > < id it v >■ 

and does not project deeply into the dorsal column. [0006]. Based on this disclosure, it is my understanding thai 
traditional SCS stimulation without the use of interferential currents has limited application because of the spread of 
the stimulating electrical field within the CSF as intensity of stimulation increases. This is due to the highly 
conductive nature of the CSF as compared to the less conductive nature of the spinal cord tissue itself Thus, 
t l > tuni (i r \\ Ubv> ni rLs no -1 i i . at t. j. t iO ai i, iu i i i d i a r 'f\v ^ i \ irtOCt usea 
of the spinal cord. Frequently, patient satis fact iors with the electrical stimulation is compromised by the recruitment 



of adjacent neuronal structures that whei activated ca create- discomfort, tjotor contractions md outright pait 
ilius. the efficacy of die therapy is limited. 



12. The patent application describes thai in traditional SCS stimulation, die electrodes are normally attached to 
tit ura mater it i rati t and mos 1 tl urrei isfri it t tim u e cere! sal fluid >h 
artd does not project deeply into the dorsal column. [0006] . The patent application also states that providing an 
iirtertorential component to the electrode array of the SCS allows the crossing of the two signals wherein the 
resultant additive cried of the beat frequency produce;-; deeper penetration of the signal and a higher resultant 
amplitude at the stimulation site, and that the interferential current would recruit larger numbers of dorsal column 
ttbers and provide greater levels of paw reiki' and benefit io intractable pain patients. [00U6]. Based on this 
disclosure, it h ray understanding that using an electrical stimulator that includes electrodes implanted upon the dura 

It \ i 1 i U t) i e 1 C • t ] t O ! "i 1 ft ] i 1 f! V ' i M 111 i'il tilt I^M I 

ii i f i tl ^ t lit i t pi f t b - v T iv' 1 K Pi et I lid I * i 

terms of direction si depth f tt m T " < a ) i vni k m t tC t. -n ^> I r i vr n 1 •. orreet 

v dd ecru larger numbers of do a" oiumn ibers and pole; iulh ro\ icie greau lev< > of pain i ( ant b< a i 
to nitraccabk pain patients. 



13. Further, based on the disclosure in paragraph 0006 of the published patera application, it is ray 
understanding that providing art interferential component to the electrode arrav of the SCS allows the crossing of trse 
•wo signals such tha' he u utui It <- * > 'ht r m ><. , x s t o i p t j i i d t' i si > d and 

nit resultant ' 1 ' 1 « 11 imai on 1 be t ( 1 sab- t aesl old si d erf tinirntd bi >gk i\ 
e< fs-equence rent; t inorsh at trough thr ' -1 



14. Rased or; the disclosure in the patera application, the available estant literature in the field of 
nearosiimtilatiou, rny unde; standing of the laws of elecfrophysies as pertains to biological systems, and my 
considerable clinical experience, it is my understanding that neuronal traets ihat lie beneath the surface of the Dorsal 
Columns (i.e.. 0.5 mm) can be successfully stimulated using an interferential pattern of electrical fields. This 
capability substantially widens the therapeutic utility of SCS. and in ways not {united to die Dorsal Columns atone. 

4 

BcOOS»«la.BfEHS*N 
ill" > t II 

■-,;C;v.-;..S :i sCfj 



The interferential capability allows for more precise neurosfimulation of the adjacent Dors.il root Fntpy Zone at one 
level, with complementary stimulation of the corresponding neuronal tracts deep within the Dorsal Columns at a 
c [) n ! I > H i t i I 1 | t i s tit 

of the nerve roofs and the Dotsal Root Ganglia themselves, all from an intraspinal; epidural location. This ability for 
control of neuronal stimulation from a tliree-dimenskmaJ perspective is potentially of considerable importance in 
advancing the clinical capabilities of neurostimulation within, the spinal canal, and beyond. 

15. The patera application describes that using Interferential current in SCS provides for improved directional 
control arid depth of penetration of the beat frequency signal ta comparison to other stimulation techniques. [0OU8J. 
It is my understanding Unit by generating the beat .frequency signal, the resultant additive signal is directionally 

ontro ed o < cer Mis; r fluii proximate to the subject's spinal cord 

16. The patent application describes that an Interferential current in recruits larger numbers of dorsal 
column fibers and provides greater fevers of pain relief m comparison to other SCS techniques. [OOiSj. It is my 
understanding that as a result of recruiting larger numbers of dorsal column fibers by using Interferential current and 
by generating a beat frequency signal the patients could potentially experience greater levels of pain relief. 

17. 1 he patent application describes that multiple target areas of the spinal cord can be treated depending upon 
the quantity and placement of the first and second pairs of electrodes, and by modulating the amplitudes, of die 
outputs of the first and second circuits as shown in Figure 3. [0020]. It is my understanding that to target specific 

ea die spi cord usin nudulu i the rcu i ? it fit eat frequet i t d wo Id x 
i i i i la < ordept c of pene. atton ate coimcibed. 

IS. The patent application describes that modulating the outputs of the first and second circuits increases the 
area of the targeted siirmiCCm. end that by enabling control of the depth of modulation, a beat frequency signal can 
be distributed and controlled to avoid ttcurostirouladoii of clinically inappropriate neuronal reacts proximate to the 
subject's spinal cord. [tXCO]. 
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19. T ic i it i 1 t v c i i i } i i i i i \ ii i t 1 i i ui i ) II ttt . t 

90% the inaxin-iUFsi resultant ainphrade and the deepest level cd rnodu Sation is haif-vvay between the two circuits as 
illustrated m Hgure 2. [0020], It is n n t <i i <■ thai u target specific areas >t k spinal cord using 
och < f 'the circuit ( ftpi he resuiteu equate > £ vouki be recaonaih stributed and 

control led three-dime as ton a I iy . 

20. Based on the entirety of the disclosure in the patent application, it is my opinion that (he patent application 
describes an electrical stumbator that uses interferential current provided via implantable electrodes to produce a 
be t deque cy signa sik u a roajori d The t freq < ignai ccdonall tributes! and coal oik 1 10 
avoid remaining in and shuntiag through the cerebrospinal fluid proximate to the subject's spiiiai cord. 

II. O pinion with respect to Experimental Study Perfora KHj ^it h an example Fdectri ca? Stimulator ol 
U.S. Patent Application PfMkaiUm.SSShl'SS^tSlSlSA 

21 1 have read the report of the study that seas performed in the Ncuronano bond Research Center University 

Sweden by Marcus Ciramno and Jens S c <. U 1 lectricul stin tot of the pi esem application A 

copy of the study report is included as Exhibit. B. The study demonstrates that using the interferential electrical 

sttrautaio > the prt i spp < ttio , a beat frequency i obta t i that an » des deej and localized stimulation 

22. The study in Exhibit B included an experimental setup as follows: 

(a) Two pairs of stimul tin r .ckctt xk bipolar stinnuntiot 4 > lectt tit > in total) 
were placed epidural! v (to a dura mater in an epidural space) on the spinal cord in two 
configurations; (i) a crossed and (it) a parallel configuration {See, e.g.. Figures 1 and 2 of Exhibit 
B). 

i i n tot haunt wo c i tse led i i the C eu v nucleus and the Pyramid 
tiael in tk ' j u u < _ ^ tie 1 of I xhibix B skt i Uiic ta odes do not proudo 
stimulation to the Gracile nucleus and the Pyramid tract. Simultaneous recordings from the 



Gaelic nucleus and the Pyramid in the brainstem render easy comparison of the effect of 
stimulation. (Exhibit B, "Project Outlines"). 



23. I have read the patent to Holsheimer. it is my opinion that using the apparatus described in FFoishehneg 
most of the pulse applied by the electrode stimulators would remain in the CSK as shown in Figures 8, U, 13 and 
15. Holsheimer describes reducing the shunting effect by using electrodes with a large contact separation - larger 
than the thickness of die dona! cerebrospinal fluid las er, ("col. 5; lines 62-67). {col. 6: lines 1-9). Fran also Fi.gdA. 

24-. Ft is my opinion that using the apparatus described in Holsheimer, the signals cannot be directional!}' 
controlled into the spinal cord. Instead, the signals ate timed such rhat a field is generated for the recruited area only 
dong the surfa - pnva ord (col < lines 30-35) 

25. It is my opinion that using the apparatus described in KoLshchner with interferential currents (quadrjpoiar 
j ),t j hi l kui i > t u 1 t < » n i i i id ! i i ■> i i i n n x en 

field that Hclsheiraers apparatus generates is dependent upon configuring the electtodes to. a transverse plane {col. 
6: lines 52-55); fin contrast to configuring the electrodes in a sagittal plane, as shown in Fig. 3 of the present 
application). 

26. Holsheimer describes a sysaem in winch a field is generated for the recruited area only along the surface of' 
the spina; cocci rathe; than. i:nto the spinal curd. (ecu. 6; lines 30-35). 

27. 1 have read the parent to Reiss. It is my opinion thai one of ordinary skill in the art would not modify the 
system in Reiss with electrodes implanted upon the dura mater as described by Hoisehiemer because Reiss is not 
used for dorsal column stimulation, and thus, implanting the electrodes in Reiss upon the dura matter does not make 
sense. 
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28. Reiss is directed to surface stimulation, a.od thus, describes using cutrenfs having intensity values orders of 
magnitude larger than can be used with dorsal column stimulation. 

29. Reiss does not describe how or where any electrodes would be implanted, or how die system could be 
operated using implantable electrodes such that, an intensity of the current would he within acceptable levels (that do 
i) cause [ un) while sti providin H tivt therapy 1 e patient 

30. It is; untrue that with any application of interferential therapy, electrodes can simply be implanted, and the 
therapy can. be sealed down so that intensity values of the current would be within acceptable levels (that do not 
cause pairs; white still providing effective therapy to the patient. 

31. ft! ray opinion, based on the disclosure in Reiss, it is unknown if the system in Reiss would work if the 
electrodes were implanted. For example, Reiss docs not describe how to scale down the intensity values of the 
current within acceptable levels (that do not cause pain) and to still provide effective therapy to the patient. 

32. With die system of Reiss modified to use implantable electrodes, the positioning of the electrodes and the 
ek.hu ilc [o drd ■> t e'emwde< 'In h ^ < be >n o'i d i s em. " oh ut the dcehu. he o presem 
the CSF does not spread around the spinal cord. CSF is much more conductive than spinal cord tissue. Thus, if 
current is ru enrolled, the current will flow around the phial cord Rei does not describe how to provide this 
effective therapy to tire patient, 

33. The electrodes as described in Reiss are not the proper type of electrodes tor implantation, and thus, one of 
ordinary skill in the art would not implant the electrodes in Reiss. 

34. The electrodes in Hoishetmef cannot be used with the interferential current system so Resss because the 
e i j i « on configuring the elect >des t i t m; eetsr 

plane, in contrast to configuring the electrodes in a sagittal plane, as shown in Fig. 3 of the present application. 
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35. As a oracbein!?; doctor. I would not modify the system in Reiss to include implantable electrodes so as. to 
provide a possible improvement if ihe system in Reiss was not providing effective therapy. Reiss is directed to a 
first stage of physical therapy for back pain (e.g.. surface therapy). In contrast, implantable, stimulators are only 
os-.. i i t<. , >n \ l i c > i I s al tK ^ oi nul anut i 1 J 1 a u .<. 3 is > ( 
Reiss 1 surface stimulator and Holsheimer's implantable spina! cord simulator amount* to years of treatment, and 
i [ v i i t i i i ■* r 1 t i ) il 1 h vcl 1 d <. ii t ptutoi'C cn l e n R 
Holsheimer arc thus vastly different. 

36. Implantation is not the next step after foiled surface stimulation, and i would not modify the system in 
Reiss to include implantable electrodes to improve effectiveness .oil' the system in .Reiss. 

f furihci ieclare tiiaf a lenient made it n of my own knowle tgc , \x "i\ e and rhtr 
all statements made herein on information and belief are believed to be true, and thai all 
•4 jki i-nt ok ituk ^ 1 li i 1 1 u Le tful silliil lie t. a ~muit r im , tad _ 1 \ fine or 
imprisonment or both (18 U.S.C. § 1001) and may jeopardize the validity of the application or 
any patent issuing thereon. 



Respectfully Submitted, 





